The genus of Rosa is one of the most important ornamental plants in the world. Some species of Rosa, such as R. rugosa, R. damascene, and R. centifolia, are renowned for their beautiful flowers and fine fragrance, and had widely been cultivated in several areas of Yunnan Province because of high commercial values.
1,2 Meanwhile, their petals and buds also have been used as food or medicine for treating stomachache, diarrhoea and women's diseases. 3, 4 The previous phytochemical researches have revealed that tannins, 5, 6 flavonoids, 7-9 terpenoids, 10,11 as well as phenylethanoids 12 are major components isolated from this plant.
In our previous studies, some aurones 9 and phenylethanoids 12 were isolated from the flower of R. rugosa, and some of them showed anti-HIV-1 activities and cytotoxicities. Continuing the efforts to discover bioactive metabolites from local plants, we now investigated the chemical constituents of the flowers of R. rugosa growing in the Yuxi Prefecture, leading to the isolation of two new (1 and 2) and six known (3) (4) (5) (6) (7) (8) chalcones. Since many phenolic compounds are known to exhibit anti-TMV activities. [12] [13] [14] [15] [16] Compounds 1-8 were tested for their anti-tobacco mosaic virus (anti-TMV) activities, and compounds 1 and 4 exhibited in vitro anti-TMV activities.
Results and Discussion
A 70% aq. methanol extract prepared from the flowers of R. rugosa was subjected repeatedly to column chromatography on Si gel, Sephadex LH-20, RP-18 and Preparative HPLC to afford two new chalcones, rugchalcones A and B (1 and 2), and six known chalcones (3) (4) (5) (6) (7) (8) . The structures of the compounds 1-8 were as shown in Figure 1, ) could be observed in its IR spectrum. The UV absorptions at 370, 309, 250 and 230 nm also suggested the presence of a conjugated aromatic ring system. The NMR data (Table 1) , together with the HMBC correlations ( Fig. 2 C-3 (δ C 118.9), and of C-2',6' (δ C 130.9) with C-10 (δ C 186.5), suggested that 1 should be a chalcone derivative fused with a furan ring at C-2 and C-8. 22 The signals for four coupled aromatic protons at δ H 7.03 (d, J = 8.6 Hz, 2H) and 7.74 (d, J = 8.6, 2H), suggested a 4-monosubstituted for C ring, 9 and the proton signals for two singlets at δ H 7.15 (s, 1H) and δ H 6.82 (s, 1H) also revealed that the substituents for B-ring should be located at C-5 and C-6. 9 The HMBC correlations between the methoxy proton signals (δ H 3.89 and 3.82) and C-6 (δ C 148.7)/C-4' (δ C 160.0) suggested the positions of two methoxy groups at C-6 and C-4'. On the other hand, the phenolic hydroxy group at C-5 was supported by the HMBC correlations observed between the hydroxy proton (δ H 9.27) and C-4 (δ C 105.2), C-5 (δ C 145.8), and C-6 (δ C 148.7), respectively. Two methoxy groups at C-6 and C-4' were also supported by the cross-peak between one methoxy proton signal (δ H 3.89) and H-7 (δ H 6.82), and the other methoxy proton signal (δ H 3.82) and H-3',5' (δ H 7.03) in the NOESY experiment. On the basis of the above observations, the structure of 1 was elucidated as (5-hydroxy-6-methoxybenzofuran-2-yl)-(4-methoxyphenyl)-methanone.
Compound (2) ), and UV absorptions (370, 309, 250 and 230 nm) for conjugated system were observed on its IR and UV spectra. The 1 H and
13
C NMR spectra of 2 (Table 1 ) were similar to those of 1; the major difference being the replacement of a methoxy signal in 1 by a phenolic proton (δ H 8.85) in 2, and the up-shift of NMR data for C-4' from (δ C 160.0) to (δ C 157.0). This indicated that the methoxy group at C-4 in 1 should be substituted by a hydroxy group in 2. The HMBC correlations of the hydroxy proton (δ H 8.85) with C-4' (δ C 157.0) and C-3'/5' (δ C 116.5) indicated that a hydroxy group was located at C-4'. The other hydroxy group at C-5 and a methoxy group at C-6 were also supported by its HMBC correlation. Compound 2 is therefore the 4-hydroxyl derivative of 1.
Compounds 1-8 were tested for anti-TMV activities using the half-leaf method. 23, 24 Ningnanmycin, a biochemical pesticide against virus diseases on tobacco, was used as the positive control. The results are listed in Table 2 . Compounds 1 and 4 (20 µM) showed moderate anti-TMV activity with inhibition rates of 22.2 and 25.8%, respectively, which were close to that of ningnanmycin (28.9%). For the compounds showing inhibitory rates above 10%, the IC 50 values (Table 2) were determined. Compounds 1 and 4 exhibited the highest activities with IC 50 values of 62.5 and 52.1 µM, respectively.
Experimental
General Procedures. IR spectra were obtained in KBr disc on a Bio-Rad Wininfmred spectrophotometer. ESI-MS were measured on a VG Auto Spec-3000 MS spectrometer. 
H,

13
C and 2D NMR spectra were recorded on Bruker DRX-500 instrument with TMS as internal standard. Column chromatography was performed on silica gel (200-300 mesh), or on silica gel H (10-40 µm, Qingdao Marine Chemical Inc., China). Second separation was used an Agilent 1100 HPLC equipped with ZORBAX-C 18 (21.2 mm × 250 mm, 7.0 µm) column and DAD detector.
Plant Material. The flowers of R. rugosa were collected in Yuxi Prefecture, Yunnan Province, People's Republic of China, in September 2011. The identification of the plant material was verified by Prof. Chen Y. J (Yunnan Nationalities University). A voucher specimen (YNNI 11-9-32) has been deposited in our laboratory.
Extraction and Isolation. The air-dried and powdered flowers of R. rugosa (4.5 kg) were extracted four times with 70% methanol (4 × 5.0 L) at room temperature and filtered. The crude extract (185 g) was applied to silica gel (200-300 For the Half-Leaf Method, 23 the virus was mixed with the solution of test compound for 30 min before inoculated on the left side of a leaf of N. glutinosa, whereas the right side of the leaf was inoculated with a mixture of DMSO and virus as a control. The local lesion numbers were recorded 3-4 days after inoculation. Three leaf blades were used for each compound. The inhibition rates were calculated according to the formula: Inhibition Rate (%) = [(C-T)/C] × 100%, where C is the average number of local lesions in the control and T is the average number of local lesions in the treated leaves.
Rugchalcone A (1 
